Although once thought to be rare, malformations of cortical development are being increasingly recognized as the underlying cause of developmental delay in children and of epilepsy in children and young adults. Advances in neuroimaging and developmental neurobiology have created the tools by which these important malformations have been investigated. Through a symbiotic type of relationship, these investigations, and the search for a better understanding of these malformations, have led to advances in neuroimaging techniques and better understanding of both normal and abnormal brain development. In this review, the most common malformations or cortical development associated with epilepsy are discussed in regard to their clinical manifestations, classi®cation, imaging appearance and basic neurobiology. q
Introduction
Malformations of cortical development (MCD) are increasingly recognized as important causes of developmental delay, epilepsy, and other neurological disorders. It is also clear that a wide variety of genetic and environmental factors can cause MCD, and can therefore lead to neurodevelopmental delay.
Until the advent of magnetic resonance imaging (MRI), these disorders were almost exclusively the domain of the pathologist. With MRI, abnormalities of cortical development can be identi®ed in life, and the understanding of these conditions, their clinical consequences and outcome has become essential for clinical care and research. In this review, we summarize the current knowledge regarding the most common clinical MCD associated with epilepsy.
Classi®cation
Many different malformations involving the cerebrum have been recognized, especially following the introduction of high-resolution MRI. The best known of these are lissencephaly including subcortical band heterotopia (SBH; agyria±pachygyria-band spectrum), polymicrogyria, subcortical and subependymal nodular heterotopia and focal cortical dysplasia, although a rigorous search identi®ed more than 30 malformations in this group.
The nomenclature and classi®cation of these disorders has been evolving. While often described as`neuronal migration disorders', many involve abnormal cell formation in the ventricular zone prior to neuronal migration or abnormal cortical organization after migration has been largely completed. To address these concerns, a new classi®cation system was introduced based on fundamental embryological and genetic principles plus a combination of pathological, histological and neuroimaging criteria (Table 1) 
The classi®cation is based on the three fundamental events of cortical formation: (1), proliferation of neurons in the ventricular zone and glia in the subventricular zone; (2), migration of postmitotic neurons to the cortical plate; and (3), subsequent cortical organization which consists of vertical and horizontal organization of neurons within the cortex and elaboration of axonal and dendritic branch [2, 3] . For those malformations with abnormalities involving more than one of these processes, the classi®cation was based on the ®rst identi®ed abnormal step. Diffuse and focal malformations were also classi®ed separately because the genetic basis often differs. In the following sections, representative malformations from each of these groups will be reviewed.
Cortical malformations and malformation syndromes
Before 1980, most cortical malformations could be recognized only at autopsy. The underlying cause was often not E-mail address: rkuzniecky@uabmc.edu (R.I. Kuzniecky).
